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TUSONIX 


Ceramic capacitors, because of 
their inherent reliability, small size, 
low cost and wide choice of elec- 
trical characteristics available, now 
outsell all other types combined. 
TUSONIX manufactures both fixed 
and variable ceramic capacitors in 
a broad range of capacitance 
values, shapes and sizes for the 
most complete selection in the in- 
dustry. The most widely used of 
all are the ceramic disc capacitors 
which are described in this catalog. 


The following pages describe the 
electrical properties and physical 
dimensions of TUSONIX's ceramic 
disc capacitors, capacitance values 
from 1pF to .06 F and D.C. voltage 


TO ORDER: 


Specify TUSONIX style number, 
voltage, TC code, capacitance, 
tolerance, and any special 
instructions. 


Example: 
831-500V-Z5U-1000 pf +20% 
20 AWG outside kink leads, 
187 + .025"' lead length. 


For more data, call Tucson, AZ. 
Phone (602) 744-0400 


DISC CERAMIC 
CAPACITORS 


ratings up to 6000 are included. 
Within each of the rated voltage 
classifications a variety of other 
electrical properties may be 
selected. . 

From the standpoint of use, the 
many ceramic disc capacitors 
made by TUSONIX can be broadly 
classified and characterized as 
follows: 

1. Temperature Compensating 
— highest Q, minute capa- 
citance change with tempera- 
ture, more stable than glass 
or mica. 

2. Extended Temperature Com- 
pensating — finite and re- 
peatable capacitance change 


Occasionally, to expedite delivery, 

TUSONIX will use a more stable 

Hi-K formulation than ordered. 

NOTES: 

1. Derate to 67% of rated voltage 
for +125°C operation. 

2. Derate to 60% of rated voltage 
for +125°C operation. 

3. For +85°C operation. 


Metric dimensions are designated 
in this catalog in the following 
manner: 


inches 


| inches/mm 
mm 


with temperature, also high 
Q and stability second only to 
preceding. 

3. High Dielectric Constant 
— high capacitance, low dis- 
sipation factor replaces paper, 
film, glass, mica in general 
purpose applications — big- 
gest seller. 


There is considerable overlap 
in the electrical characteristics of 
the above categories. This catalog 
lists the specifications for all 
significant electrical characteristics 
so that circuit designers may select 
the capacitor best suited for each 
specific application. 
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DISC CERAMIC 
CAPACITORS 


TUSONIX 


APPLICATIONS 
AND FEATURES 


PHYSICAL 
CHARACTERISTICS 


SPECIALS 


TUSONIX Ceramic Disc Capac- 
itors offer high performance in 
a complete range of ratings, values 
and sizes. The complete line of 
voltage ratings offers the designer 
the convenience of selecting the 
exact capacitor rating required for 
his application. Where voltage 
rating is not critical, we recommend 
our standard 500 volt line. 

Temperature Compensating 
Ceramic Capacitors (NPO thru N750) 
are ideal for applications requiring 
very precisely controlled capacitance 
change with temperature, high Q and 
very small capacitance tolerance. 

Extended Temperature 
Compensating Disc Capacitors 
(N1500 thru N5600) are capacity 
sensitive to temperature in varying 
degrees, and are useful as 
temperature compensating elements 
for stabilization over a wide 
temperature range. They are also 
widely used in tuning and resonant 
circuits. 

TUSONIX General Purpose or 
Hi-K 
Ceramic Disc Capacitors are 
available in a broad range of dielectric 
constants. This allows a wide 
selection of capacitance values. 
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. For D, T & S dimensions, see 


individual charts. 


. See individual charts for standard 


wire gauge. All values up to and 
including 2 kV are available with 
20, 22 and 24 AWG leads, except 
body sizes .655”’ max. and larger 
available with 20 or 22 AWG only. 
All values up to and including 6 kV 
are available with 20 or 22 AWG 
leads. 


. Body insulation — conformal 


coating. 


. Standard max. coating on leads is 


.125”: closer control is optional at 
extra cost. 


. Marking — Trademark, Cap, Tol., 


T.C., and Voltage (Voltage omitted 
on 500V). 


Special disc products are avail- 
able from TUSONIX upon request. 
Details on TUSONIX’s approval for 
U.L. line by-pass capacitors and ap- 
proval to Mil-C-20 and Mil-C-11015 
can be found elsewhere in this 
catalog. 

Special physical requirements 
are also available. This includes the 
lead types shown on page 13. Spe- 
cial lead spacing requirements are 
optional upon request, in addition 
to the standard nominal lead 
spacings shown in the capacitance 
charts. 

TUSONIX has an excellent 
background in High Reliability 
products, and is well known 
throughout the industry for qual- 
ity and reliability. TUSONIX’s Engi- 
neering Department is at your 
disposal to answer questions and 
make recommendations concern- 
ing any type of special testing and 
manufacturing required. We are 
proud of our years of experience 
and vast accumulation of data, 
which we encourage you to use. 
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THICKNESS .156” MAX. 
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TUSONIXSTYLE NUMBER | 6103C [61030] 6103 [6103H] 61031 | 6103, [6103L | 6103N] 6103R 
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THICKNESS .187'' MAX. 
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DESIGN 
SPECIFICATIONS 


, TUSONIX 


HiK TEMPERATURE 
CHARACTERISTICS 


EIA Code Temperature Range 
Z5 


+10°C to +85°C 
Vs -30°C to +85°C 


All hi-dielectric constant barium titanate based ceramics 
have a predictable capacitance aging effect. The effect x5 55°C to +85°C . 
is aloss of capacitance with time. The loss is an inverse xT, ~55°C to +125°C 

logarithmic function and is based on the capacitance 

value obtained at a given time after the last heat 
exposure. By the time the user receives the parts, D +3.3% 

almost all the aging effects are gone, but from time to +4.7% 

time it is possible to get “fresh” parts where the aging apes 

rate is still taking place fast enough to be noticeable. It’s ~ 15% 

also possible to start the aging over again if the user + 22% 

subjects the part to prolonged temperatures above ei 

100°C (such as during a potting cure cycle; during high 


+ 22% —56% 
+ 22% —82% 
temperature environmental tests, etc.). 


+22% —90% 
General Purpose 


J *Formerly designated TUSONIX-W5. 


CAPACITANCE 
TOLERANCE 
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TEMPERATURE COEFFICIENTS 


(Temperature Characteristic) 


Nominal 
Nominal Capacitance 
The TUSONIX catalog lists the various temperature Capacitance over 10 pF 
characteristics using standard EIA code symbols. The Seat psig 


Hi-K characteristics are treated as maximums and parts 
supplied as a particular type will drift less than the 
maximum listed. The T.C. characteristic for temperature 
compensating types is the nominal capacitance change 
between 25°C and 85°C in parts per million per degree 
centigrade. The maximum departure (plus or minus) 
from this nominal is listed in the catalog for values 


Values 


exceeding 10 pF. The table below shows T.C. tolerances 
for values below 10 pF. 


Temperature Capacitance 
Coefficient .4 to 2 pF 2.1to3.9 pF 4 thru 9.9 pF 


NPO thru N330 +250(K) +120(J) +060(H) 


N470 thru N750 +250(K) +120(J) +060(H) 


N1500 and up Same as for 10 pF and over 
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TUSONI 


MECHANICAL 

Case: Conformal dipped 

Lead Material: Solder coated copper or copper clad steel. 
Terminal Strength: Mil-Std-202, Method 211, Condition A 
(radial) 5 Ibs. 


ELECTRICAL 

CAPACITANCE 

Measurement Conditions: Capacitance is measured 
at 25°C + 2°C at 40-50% R.H. High dielectric con- 
stant (Hi-K) capacitors are measured at 1 KHz at 1.0 
volts or less. Temperature compensating types are 
measured at 1 MHz. 

Capacitance Tolerance: Standard tolerances available 
and their EIA and Mil codes are listed in this catalog. 
The closest tolerance TUSONIX offers in each body 
type is also listed for values above 10 pF. Closest 
tolerance for values below 10 pF is + 0.1 pF. 

In the case of Hi-K types, the capacitance is figured on the 
basis of 1000 hour old capacitors. Because of the 
Capacitance aging effect, it is possible that “fresh” parts 
(less than 10 days old) may be on the high side; but they 
will age into tolerance within a few days. 

Maximum Capacitance: Per tables. It should be kept in 
mind that the catalog lists maximum-nominal capaci- 
tance. 
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2.2 QOR POWER FACTOR 

Measurement: Measurement conditions are the same as 

for capacity measurement (para. 1.1). 

Maximum Dissipation Factor: Per tables. 

Minimum Q: Per tables and page 11. 

FLASH TEST (DIELECTRIC) 

Working Voltage dc Test Voltage dc 
500V and lesst.3 3... nee eee 3 times working 
above’ 500'V* 4a a ee eee 1.75 times working 

The test voltage will be applied to the capacitor leads for 2 

seconds with charging current limited to 50 milliamps. 


2.3 


2.4 CASE TEST 
Working Voltage dc Test Voltage dc 
below.500V >. Jia5 3 see eee 3 times working 
1010) So ey 1300 Vdc 
bove 500V 26 ia ca ee ee 1500 Vdc 


est voltage will be applied between both leads tied 
r and a container of 0.050 inch diameter lead shot. 
ly of the capacitor will be covered to within one 

f an inch of the leads. 

IN RESISTANCE 

resistance shall be 50,000 megohms 
.C. types and 10,000 megohms minimum 
at room temperature when measured at 
1 series with a protective resistance not 
e megohm. The electrification time shall be 


GENERAL | 
SPECIFICATIONS 


3.0 
3.1 


3.2 


3.3 
3.4 


3.5 


3.6 


4.0 


This specification covers the qualification testing applicable to TUSONIX 
ceramic disc capacitors. Test conditions or limits not covered herein are 
specifically stated on the individual catalog pages. Refer also to EIA RS-198. 


not more than 2 minutes nor less than 30 seconds for 
qualification tests. 


ENVIRONMENTAL 

Barometric Pressure: Mil-Std-202, Method 105, Condi- 
tion D (100,000 ft.). 100% of rated voltage applied for 5 
seconds, current limited to 50mA. 

Vibration: Mil-Std-202, Method 204, Condition B (10-2000 
cps; 15G): 

Shock: Mil-Std-202, Method 213, Condition |. 

Thermal Shock: Mil-Std-202, Method 107, Condition A 

(—55°C to +85°C). Pre-test and post-test measure- 

ments are not required. 

Immersion Cycling: Mil-Std-202, Method 104, Condition A 
(tap water). Electrical measurements shall be made at 
least 4 hours, but not more than 24 hours, after comple- 
tion of the final cycle. 

Post-test limits: (25°C). 

No evidence of corrosion, mechanical damage or oblitera- 
tion of marking. 

Insulation Resistance: 


T.C. Types — 100 megohm mfd or 10K megohm, 
whichever is less. 
Extended T.C. Types — 100 megohm mfd or 5K 
megohm, whichever is less. 
General Purpose Types — 100 megohm mfd or 1K 
megohm, whichever is less. 
Dielectric Withstanding Voltage (Flash): Refer to para- 
graph 2.3. 
Moisture Resistance: Mil-Std-202, Method 106, 10 cycles 
without loading applied. 
Post-test limits: Same as paragraph 3.5. 
ACCELERATED LIFE TESTS 
The capacitor shall be placed on test under the following 
conditions: 


Working Test 
Voltage dc Voltage dc Time 
500V 2 times 1000 hrs. 
and less working @85°C 
above 1% times 1000 hrs. 
500V working @85°C 


At the end of this period the capacitance shall not 
have changed by more than 1% or 0.5 pF (whichever 
is greater) for T.C. units, 5% or .5 pF (whichever is 
greater) for extended T.C. units, nor more than +20% 
for Hi-K units. The insulation resistance shall be 
2000 megohms minimum. For T.C. Ceramics, the Q 
shall be 250 minimum for values of 30 pF and above 
decreasing in a straight line function to 100 minimum 
at .1 pF. For Hi-K Ceramics the power factor, shall 
not be greater than 4%. Acceptable quality level shall 
not be less than 9 out of 10 units passing this test. 


TUSONIX compensatine 


CERAMICS 


FREQUENCY DEPENDENCE 


The dielectric constant and hence the 
Capacitance of most ceramic capacitors does 
not vary significantly with frequency and the 
parts are useful well into the gigahertz region. | 
Measurements made on high value capacitors | 
at high frequency often show changes in 
capacitance which are likely due to the effect of | 
inductance in the measuring instrument or in 
the leads of the capacitor. For greatest 
capacitor effectiveness the lead length should | 
always be as short as possible. 


MINIMUM Q 


CAPACITANCE IN pF 


Curve 1 — Initial Q for temperature coefficients NPO thru N1500. 

Curve 2 — Initial Q for N2200 thru N4200. 

Curve 3 — Initial Q for N4700 and N5600. 

Curve 4 — Q after life test for temperature coefficients NPO thru N1500. 
Curve 5 — Q after life test for N2200 thru N4200. 

Curve 6 — Q after life test for N4700 and N5600. 


TEMPERATURE DEPENDENCE 


The two sets of curves below indicate the change in measuring the capacitance change between 25°C 
capacitance with temperature for TUSONIX tempera- and 85°C and converting the change into ppm/°C. 
ture compensating capacitors. It should be noted that EIA RS-198 provides details on computing the tem- 
capacitance change with temperature is not strictly perature coefficient and tolerance... and details the 
linear. The nominal temperature is computed by expanded tolerance envelope at cold temperatures. 
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TUSONIS oiscceramec 


CAPACITORS 


\“Double D” | 290 Ordering Data 


= = 7.37 A 
Low Capacitance Capacitors MAX. eee eee 
4 y TC (NOM)| MIN | MAX | MIN CAP TOL 
Our “Double D” type of disc NPO ; 1.3 | +.1pF 
capacitors provide extremely low ir yy Shae 
capacity close tolerance while N150 38 | +1pF 
maintaining desired electrical z N220 4.0 | +.1pF 


: N330 ; 4'5°) |) 221 pr 
properties. ols N470 5.0 | +.1pF 


N750 ; 7.0 | +.1pF 
1. Available in Tusonix Style 831. if | N1500 : 12 * D5pF or 2% 
No. 22 Ga. 


2. See page 8 for T.C. tolerances. N2200 24 | +.25pF or 2% 
N3300 : 25 + .5pF or 5% 
3. 500 VDC or lower. N4200 : 44 | +.5pF or 5% 


4. Straight lead type only. Spon Aes ; = ee 2 sy 


Disc Capacitors 


TUSONIX offers a complete line of Capacitance values offered range 
High Voltage discs for AC line by- —_ from 650pF thru. .015uF. For 

pass and antenna coupling applica- dimensional specifications refer to 
tions. This line of capacitors is the 2kV section of the size chart 
designed to meet the requirements (page 5). (Styles 858 thru 3878). 
of Underwriters Laboratory (UL) 

Specifications. TUSONIX has yellow 

card listing as an approved supplier 

under File #E31323 of this speci- 

fication. 


Plug-In Lead Discs 
For Printed Circuit Boards 


TUSCNIX offers inside kink leads, . Inside kink leads not available Kink Type Leads 
outside kink leads and short pin on 3 and 4kV. 

leads to the electronic industry for . Special lead styles below not 

use in printed wiring board applica- available on 5 and 6kV. 

tions. A 

1. Standard lead length .187"', Pin Type Leads , 


also available in lengths .125"' 


CUMIN" Mh 


to 375". i 
2. Standard wire size is 20 AWG; 
also available in 22 AWG. 
3. Shaded portion may be free of 
insulating material for voltage 
ratings 500V and less 


litary Grade Discs Styles Approved to Mil-C-11015 Styles Approved to Mil-C-20 


1/X has acomplete line ee cont 
ry approved disc cap- CK62 CC52 
AiN-C CK63 CC53 
CK64 CC54 

CK65 CC55 

CK66 CC56 

CK67 CC57 
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WEECON® 
GENERAL 


MECHANICAL 


1.1 Case: Conformal coated. 


xe 
1.3 


Lead Material: Copper clad steel. 

Terminal Strength: Mil-Std-202, Method 211, 
Condition A (radial). 

2 Ibs. TUSONIX style 8121 and smaller. 

5 Ibs. TUSONIX style 8131 and larger. 


Standard Unit Marking: 
8121 and smaller: Capacitance (EIA color code) 
8131 and larger: Trademark, Capacitance, Tolerance, 
TC and Voltage (stamped) 


ELECTRICAL 
Capacitance: 
TC bodies, 1 MHz for values up to 1000 pF. 
1KHz for values greater than 1000 pF. 
Stable and General Purpose, 1 KHz for all values. 
Measuring voltage shall be 1.0 Vrms or less 
Working Voltage: Per tables. 


Capacitance Tolerance: Per table. For nonstandard toler- 
ances or tolerances applicable to capacitance values less 
than 10 pF, refer to page 6, Figure 4. 
DF: Stable 2.5%, General Purpose 3%. 
Q: TC and Extended TC, per Figure 1, page 6. 
Insulation Resistance (at 25°C after 2 minutes electrifica- 
tion time at rated voltage) 
TC and Stable Types — 1000 megohm mfd or 100K 
megohm, whichever is less. 
Extended TC Types — 1000 megohm mfd or 50K 
megohm, whichever is less. 
General Purpose Types — 1000 megohm mfd or 10K 
megohm, whichever is less. 
Dielectric Withstanding Voltage (Flash) 
50, 100, and 200V, 300% of rated voltage for 5 seconds at 
25°C with current limited to 50mA. Greater than 200V, 
200%. 
Temperature Characteristic: Per tables on page 7. 
ENVIRONMENTAL 
Barometric Pressure: Mil-Std-202, Method 105, Condi- 


tion D (100,000 ft.). 100% of rated voltage applied for 5 
seconds, current limited to 50mA. 


Vibration: Mil-Std-202, Method 204, Condition B (10-2000 
cos; 15G). 
Shock: Mil-Std-202, Method 213, Condition I. 


SPECIFICATIONS 


3.4 Thermal Shock: Mil-Std-202, Method 107, Condition A 


(-55°C to+ 85°C). Pre-test and post-test measurements 
are not required. 


Immersion Cycling: Mil-Std-202, Method 104, Condition A 
(tap water). Electrical measurements shall be made at 
least 4 hours, but not more than 24 hours, after comple- 
tion of the final cycle. 
Post-test limits: (25°C). 
No evidence of corrosion, mechanical damage or oblitera- 
tion of marking. 
Insulation Resistance: 
TC and Stable Types — 100 megohm mfd or 10K 
megohm, whichever is less. 
Extended TC Types — 100 megohm mfd or 5K 
megohm, whichever is less. 
General Purpose Types — 100 megohm mfd or 1K 
megohm, whichever is less. 


Dielectric Withstanding Voltage (Flash): Refer to para- 
graph 2.6 


Moisture Resistance: Mil-Std-202, Method 106, 10 cycles 
without loading applied. 
Post-test limits: Same as paragraph 3.5. 
Life test: 150% of rated voltage for 1000 hours with the 
following temperature: 
TC and Stable 125°C. 
Extended TC and General Purpose 85°C. 
Post-test Limits: (25°C.) no evidence of mechanical 
damage or obliteration of marking. 
Capacitance Change: 
TC, less than 1% or .5 pF, whichever is greater. 
Extended TC, 3% or .5 pF. 
Stable, within 15% of initial. 
General Purpose, within 30%. 
DF and Q: 
TC Types — Q per Figure 1, page 6. 
Stable Types — DF 3% 
General Purpose Types — DF 4% 


Insulation Resistance: 
TC and Stable Types — 100 megohm mfd or 10K 
megohm, whichever is less. 
Extended TC Types — 100 megohm mfd or 5K 
megohm, whichever is less. 
General Purpose Types — 100 megohm mfd or 1K 
megohm, whichever is less. 
Dielectric Withstanding Voltage (Flash): Refer to 
paragraph 2.6 


TUSONI 


Temperature Compensating Types 
Extended Temp. Comp. Types 


Stable Types 


General Purpose Types 


Weecon Temperature Compensat- 
ing Ceramic Capacitors are ideal for 
applications demanding _ precisely 
controlled capacitance changes with 
temperature variation. They are well 
suited for high Q circuits requiring 
optimum frequency stability and have 
excellent retrace characteristics. Ex- 
tended Temperature Compensating 
Weecons are indicated where large 
controlled capacitance change with 
temperature variation is a factor. For 
applications where volumetric effi- 
ciency is of prime importance, Stable 
Weecons will provide higher capaci- 
tance values, in smaller packages 
with better reliability. Tusonix Gener- 
al Purpose Weecons are ideal for cir- 
cuits requiring the utmost in volum- 
etric efficiency at rated temperatures. 


EIA 
Code Temperature Range 


LS +10°C to +85°C 
Y5 —30°C to +85°C 
X5 —55°C to +85°C 
20. Gf —55°C to +125°C 


651 General Purpose 


EIA 
Code Maximum Cap. Change 


WEECON® 
PLATE CERAMIC 
CAPACITORS 


150/3.81 MAX 
100/2.54 MAX 
1012.54 = 1002.54 | [4 
MAX .150/3.81 MAX 
THICK _)_ Mi -100/2.54 Max 
062/1.57 MAX 5 e *| 
26 AWG 1.5/38.10 MIN 1.5/38.10 MIN 


i] 


100/2.54 + .031/.79® 


8101 


TUSONIX STYLE 
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N0030 1% 
NO150 


S1G WA 


a 
fop) 
ine) 


(ce) oO w = ¢ : ‘ a = 
=a rep) = | (o>) 


NO080 
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N0330 1% 


foe) 
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N0470 


NO750 


Na200 | 5% 


ine) 
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N1500 


(é%) 


N2200 


N3300 


fee) (ee) =—- — —_ 
@ 
= 
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ine) 
S 


sel fe l= - ac 
3 5% 51 270 360 130 
X7 
oF 5% 62 300 390 160 
STABLE 
' Z5U Y5\ = 20% 240 1300 3300 1600 680 
GENERAL x5 i\y 
PURPOSE 
TYPES Hae —_ 20% 300 1600 ace 3900 2000 820 


*Tolerances shown in table are minimum for 10 pF and above. 
+0.1 pF is closest tolerance available for 10 pF and less. Refer to Figure 4, page 17 for EIA tolerance. 


-200/5.08 MAX 


Sai 54 TI EY 


Sank 1 200/5.08 MAX 
062/1.57 
MAX —! 
26 awe ! U 1.5/38.10 MIN 
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—_— oo —_ 


100/2.54 = .031/.79® 


8121 


on 


aS 
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oO 


ine) 
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ie) wo we) ie) 
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300 


820 390 160 
1300 680 
510 270 
1300 620 
1600 820 
1800 910 360 


3300 


1800 


3900 
6800 


10,000 


270 3000 1500 


.300/7.62 MAX 


100/2,54 5 [-  ] 
MAX Mer 
THICK .300/7.62 MAX 
.062/1.57 a 
MAX 
EWE 1.5/38.10 MIN 
wet 


oo 


200/5.08 + .031/.79@ 


8131 


9100 4300 1800 16,000 8200 3300 27,000 13,000 
5600 47,000 22,000 


3300 1300 15,000 7500 3000 27,000 13,000 
6800 56,000 27,000 10,000 


MARKING: Refer to page 14, paragraph 1.4. 


NOTES: © When ordering 500 Volt parts, allow additional .050” thickness. 
® Other lead spacings and wire diameter available upon request. 


inches 


inches/mm 
mm 
.400/10.16 MAX 
pane 
.100/2.54 fe T 
MAX 
ees 400/10.16 
he 
062/1. =e 
MAX __|- 
Pea 1.5/38.10 MIN 
: & 
200/5.08 + .031/.79® 


8141 


2200 1100 
3300 1600 
3900 | 2000 


ie = 


1100 9100 4700 
1300 10,000 


-500/12.70 MAX 


4125/3.17 oT 
MAX 
THICK 500/12.70 
MAX 
062/1.57 a 
MAX 
4.5/38.10 
o4 awe ! J 
MIN 
u oe 
400/10.16 + .031/.79®@ 


8151 


510 240 
560 270 
620 330 
910 470 


= [ao [ooo 
[oer [oe 
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.600/15.24 MAX 


aoa 


mere | 


.125/3.17 
MAX 
THICK 


.062/1.57 
MAX 4 
‘ f 


24 AWG 


.600/15.24 
MAX 


| 


1.5/38.10 


ee 


.400/10.16 + .031/.79® 


8161 


8200 

9100 
33,000 16,000 
39,000 20,000 


68,000 33,000 


1100 


1600 


2000 


2700 


1000 


2400 


3300 


3600 


6800 


8200 


12,000 


82,000 39,000 16,000 


16 


TUSONIX srecirications 


FIGURE 3 


FIGURE 1 


Temperature Range 


+10°C to +85°C 
—30°C to +85°C 
—55 Citol-+85:¢ 
0D COR e oe 


General Purpose 


MINIMUM Q 


Maximum Cap. Change 


+3.3% 
+4.7% 
= 7.5% 
+10% 
+ 15% 
+ 22% 
CAPACITANCE IN uuf +22% —33% 
+22% —56% 
+22% —82% 


Curve 1 — Initial Q for temperature coefficients NPO 
thru N1500 *Formerly designated — W5. 


Curve 2 — Initial Q for N2200 
Curve 3 — Initial Q for N3300 and N4200 
Curve 4 — Initial Q for N4700 and N5600 


Curve 5 — Q after life test for temperature coefficients FIGURE 4 
NPO thru N1500 


Curve 6 — Q after life test for N2200 
Curve 7 — Q after life test for N3300 thru N5600. 


Nominal 
Nominal Capacitance 
FIGURE 2 Capacitance over 10 pF 


10 pF and all 
or Resistance 
Values 


50 —20% 
NPO thru N330 


N470 thru N750 70 —30% 
1% 
2% 
3% 

60 —40% 
5% 
10% 

100 —40% 
20% 

30% 

100 — 0% 
15% 
2.5% 

50 -—15% 
30 —20% 
80 — 0% 
7.0% 

50 —30% 
40 -—10% 
50 — 0% 
80 —20% 


N1500 and up Not available in less than 10 pF 
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TEMPERATURE CHARACTERISTICS 
Standard EIA code symbols (Fig. 3) are used in this catalog 
for stable and general purpose capacitors. These express 
naximum permissable change in capacitance in % 
the specified temperature range using the 25°C 
asurement as a reference. In general, parts supplied to 
scific characteristic will change less than the 

1uUM. 
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rature coefficients for temperature compensating 
ors indicate the nominal change in capacitance 
2 +25°C and +85°C or +125°C expressed in parts 
lon per degree centigrade. 
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CURVES 


; TUSONI 


APPLICATION 
AND TYPICAL 


50V,100V, 200V and 500V 
Ceramic Capacitors 


Temperature and 
‘Extended Temperature 
Compensating Types 


TEMPERATURE & EXTENDED TEMPERATURE COMPENSATING TYPES 


The two sets of curves below indicate the change in capacitance 
with temperature for TUSONIX temperature compensating 
capacitors. It should be noted that capacitance change with 
temperature is not strictly linear. The nominal temperature 
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*See extended T.C. curve at right. 


STABLE & GENERAL PURPOSE TYPES 


Aging Rates All hi-dielectric constant barium titanate based 
ceramics have a capacitance aging effect. The effect is a loss of 
Capacitance with time which is caused by domain relaxation and 
stiffening phenomena. The loss is an inverse logarithmic function 
and is based on the capacitance value obtained at a given time 
after the last heat. Capacitance will be in limits at a given time 
after fabrication. While the aging effect is essentially dissipated 
by the time of delivery, “fresh” parts may be shipped under certain 
conditions. These may still be aging at a rate which will cause the 
capacitance to be high but will settle within limits in a short period 
of time. Hi-K capacitors will “de-age” with prolonged exposure to 
temperatures above or about 100°C. as may be experienced 
during a potting cure cycle or during high temperature environ- 
mental tests. The capacitance will then assume a higher value 
and the aging cycle will repeat itself. 


When requiring good volumetric efficiency and stability, the stable 
WEECON ‘provides the best compromise between small general 
purpose capacitors and larger, more stable types. They are best 
suited for coupling and by-pass applications in sensitive circuits 
with high component density and in circuits requiring the utmost in 
volumetric efficiency at rated temperatures. General purpose 
capacitors are not intended for resonant or frequency determin- 
ing applications. 


coefficient is computed by measuring the capacitance change 
between 25°C and 85°C and converting the change into ppm/°C. 
Additional details may be found in Mil-C-20 and RS-198. 
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*T.C. types N750 and N1500 shown above for completion of curve only. 
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NOTE: For detailed electrical and qualification specifications see page 14 and EIA RS-198. 


TUBULAR 


TUSONIX 


For Temperature Compensation — TUSONIX Tem- 
perature Compensating Capacitors are capacitance 
sensitive to temperature in predetermined degrees de- 
pending upon the ceramic dielectric used. Because of 
this controlled and predictable characteristic, they 
have found widespread applications as temperature 
compensating elements in circuits that must be tem- 
perature stabilized over wide temperature ranges. 


CAPACITORS 


Temperature Compensating 
and Extended Temperature 
Compensating Types 


For High Stability, Low Loss — Specify TUSONIX’s 
NPO and Temperature Compensating (as shown in the 
Temp. Coeff. columns below) Tubular Capacitors. 
These highly stable capacitors are ideal for circuits 
which demand great stability, high Q and close 
tolerance. 

These TC and High Stability Capacitors are small, 
rugged and have a proven record of performance 
reliability. 


Dimension tolerance +.015" unless 
otherwise specified 


inches 
mm 


ENAMEL 
COATED 


Style 
M 


Body 
Dia. 
ax. 


inches/mm 
Body Lead Min. 

Length | Space Lead Lead 
Max. +.060 | Length | Dia. 
-400 -250 -025 

64 


500 WVdc 500 WVdc 
@ 85°C @ 85°C 


bh ii 


M7G P100 + 30 


Se ee a | 


a WVdc 200 WVdc 
85°C @ 85°C 


500 pee 
pee 125°C 


| WVdc 
| 125°C 


A2 | 13 ef fe fas | | et 95 To Tes | 


WS coc | nPo+30 | 52 | 49 25 88 88 
ge sic | No30+30 | .63 | 25 26 a7 a7 
perermm vic | nos+30 | 63 | 29 30 53 53 
Vpaewae P2G | N150+ 30 | 63 34 35 60 60 

Bo fame 2G | N220+30 | 66 | 37 38 66 66 

as s2H | N330+60 | .66 | 41 42 73 73 

ee ® T2H N470 + 60 66 49 50 88 88 

U2) | N750+120 | .66 | 68 69 | 120 120 
P3K Mees. 89 | 83 4 | 147 147 
R3A Neem ey eke fe) § 170 
[Set ae =e Je + 
N3300 | 
eso | 29 | 208 | 209 | 368 200 
N4200 
Myre Er) Sky 
wa) | 40) | 450) | esSGnmaae 440 
vo «| «4 «| 660 | 664 | 1180 
OTE: 1. See page 20 for available Capacitance Tolerances. 


2. Consult Factory for Capacitance Values and Tolerances not listed. 
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Sats —3 206 lo) 1s 29°35 45 55 65°75 85 ‘95 105 115.125 
TEMPERATURE °C 


-4.0 


Within tolerance at 1 MHz, 25° C, 1.0+.2 VRMS 
P100 thru N750: 


Capacitance: 
Capacitance 


Tolerance: 10 pF and below: +0.1 pF, +0.25 pF, +0.5 pF, 
+1 pF, +2 pF 
Above 10 pF: +1%, +2%, +3%, +5%, +10%, 
+20% 
N1500 thru N5600: 
10 pF and below: =+0.25 pF, uae 5 pF, +1 pF, +2 pF 
Above 10 pF: +5%, +10%, +20% 

Q Factor: Measured at 1MHz, +25° C, 1.0 +.2 VRMS. 
P100 thru N1500: 
Q decreases as a meee ne pues from 1000 
at 30 pF and above to 400 at .4 
N2200 thru N4700: 
Q decreases as a Straight ! Aa eee from 500 
at 30 pF and above to 200 at 1.5 
N5600: 
Q decreases as a Straight Hh function from 300 
at 30 pF and above to 100 at 5.4 pF 

Life Test: 2 < WVdc for 1000 hrs. at specified maximum oper- 
ating temperature 

Flash Test: 3 < WVdc for 1 sec., 50 mA maximum charging 
current 

Insulation 


Resistance: 50,000 megohms minimum 


Temperature : : 
Coefficient: Measured at 1 MHz thru determination of capa- 


citance at 25° C and 


Complete 

Qualification 

Specifications: Tusonix Specification, Page 21. 

In accordance with Tusonix Standard Color Code 
as shown. 


Tusonix Styles, 301, 302 & 308 Bulk Pack only 


Marking: 


Packaging: 


Temperature Coefficient 


EXTENDED TEMPERATURE COMPENSATING 
N1500 THRU N5600 
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Temperature Capacitance 


Coefficient -4to 2 pF 2.1 to 3.9 pF 4 thru 10 pF 
P100 thru N330 +250 +120 J +060 H 
N470 thru N750 +250 +120 J +120 J 


N1500 and up Same as for 10 pF and over 


TUBULAR 


DOTS OR 
eat BANDS 
ete al erat 
Temperature Compensating Nominal Capacitance 
Types - Temp. Coefficients Capacitance Tolerance 
lst | 2nd Nominal | Nominal 
Ist 2nd Sig. | Sig. | Multi- 10 pF over 
an Color | Fig. | Fig. a Color or Less 10 pF 
+20% ac 


Red 


Orange 


% | Yellow 


Green 


Blue 


Violet 


20% | Gray 


Wlolw| DD] oa] &] wire 


White 


Orange 


Orange 


GENERAL 


TUSONI 


CAPACITANCE 


1.1 MEASUREMENT CONDITIONS 
Capacitance is measured at 25°C + 2°C at 40-50% R.H. 
General purpose and Hi-K capacitors are measured at 
1 kHz at 1.0 + .2 VRMS. Temperature compensating 
types are measured at 1 MHz. 

1.2 CAPACITANCE TOLERANCE 
Standard tolerances available and their EIA and Mil 
codes are listed in this catalog. The closest tolerance 
TUSONIX offers in each body type is also listed. In the 
case of Hi-K types, the capacitance is figured on the 
basis of 1000 hour old capacitors. Because of the capaci- 
tance aging effect, it is possible that “fresh” parts (less 
than 10 days old) may be on the high side. 


2.0 DISSIPATION FACTOR OR Q 

2.1 MEASUREMENT 
Measurement conditions are the same as for capacity 
measurement (para. 1.1). 

2.2 MAXIMUM DISSIPATION FACTOR (DF) 
The maximum DF for general purpose and Hi-K 
capacitors is listed in this catalog. 

2.3 MINIMUM Q 
Minimum Q is defined in the following table: 


Temperature For 

Characteristic For C < 30 pF C = 30pF 
P100 thru N1500 | Q = 400+20C (C in pF) | Q= 1000 
N2200 thru N4700 | Q = 200+10C (C in pF) |Q= 500 
N5600 Q= 60+ 8C(CinpF) |Q= 300 


3.0 DIELECTRIC WITHSTANDING VOLTAGE 

Working Voltage dc Test Voltage dc 

S00V and less *seussa renin eee 3 times working 

above 500Vsl7 2. eee 1.75 times working 
The test voltage will be applied to the capacitor leads for 
2 seconds with charging current limited to 50 ma 
maximum. Direct shorts or capacitors with IR degradation 
less than the specified minimum IR are considered fail- 


tyres 


4.0 INSULATION RESISTANCE 

Insulation resistance is measured at 25°C + 2°C and 

100 Vde with charging current limited to 50 ma maximum. 

‘he insulation resistance after 2 minutes maximum shall 
eet the limits specified in this catalog. 


EMPERATURE COEFFICIENT 
-ViPERATURE CHARACTERISTIC) 
|X catalog lists the various temperature 
using standard EIA code symbols. The 
.cteristics are treated as maximums and parts 
5 a particular type will drift less than the 
sted. The T.C. characteristic for temperature 


oo 


\/ 
iV 


SPECIFICATIONS 


This specification covers the typical testing applicable to TUSONIX 
ceramic capacitors (SLC™). Test conditions or limits not covered herein 
are specifically stated for each type on the individual catalog pages. 


compensating types is the nominal average drift between 
25°C and 85°C in parts per million per degree celsius. 
The maximum departure (plus or minus) from this nom- 
inal is listed in the catalog for values exceeding 10 pF. 
The table below shows T.C. tolerances for values below 
10 pF. 


CAPACITANCE 


[ato2 pF | 2.1103.9pF [4 thru 10pF 


+250 +060 
ee |r’) 
Same as for 10 pF and over 


Temperature 
Coefficient 


NPO thru N330 


N470 thru N750 
N1500 and up 


6.0 ACCELERATED LIFE TESTS 
The capacitor shall be placed on test under the following 
conditions: 


Working 
Voltage dc 


500V and less 1000 hrs. @ 85°C 
above 500V 1000 hrs. @ 85°C 


Upon completion of this life test, the capacitors shall 
meet the following requirements: 


Test Voltage dc 


2 times working 
1.5 times working 


Temperature 
Characteristic 


N5600 

Hi-K & General 
Purpose 

“Whichever is greater 


7.0 SEAL TEST 

Capacitors shall be subjected to five temperature cycles 
from —55°C to +85°C. Capacitors shall be stabilized a 
minimum of 15 minutes at each temperature extreme. 
Parts may be permitted to reach room temperature be- 
tween temperature extremes. Rate of temperature 
change shall be greater than 3°C per minute. These tem- 
perature cycles shall be followed by 100 hours minimum 
at 40°C, 95% relative humidity. After removal from the 
humidity chamber, the capacitors shall be stabilized at 
25°C and 50% maximum relative humidity for 30 minutes. 
Upon completion of this seal test, the capacitors shall 
meet the following requirements: 


Temperature 
Characteristic 


“P100 thru N4700 | 2 or (.5) 


1G 2 |Q=> 25% of initial limit 


N5600 1G 0 /Q=50% of initial limit 
Hi-K & General 
Purpose 1GQ|DF<4% 


“Whichever is greater 
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MIL-C-11015 (DISCS-TUBULAR-FEED/THRU) 
MIL Part No. TUSONIX Part No. 


MIL Part No. TUSONIX Part No. 


M15733/28-0001 
M15733/28-0002 
M15733/33-0001 
M15733/33-0002 
M15733/43-0001 
M15733/61-0001 
M15733/61-0002 
M15733/61-0005 
M15733/61-0006 
M15733/61-0007 
M15733/61-0010 
M15733/61-0011 
M15733/62-0001 
M15733/66-0001 


4201-501 
4201-503 
4101-502 
4101-503 
4204-501 
4204-500 
4202-501 
4203-502 
4203-501 
4203-552 
4203-553 
4203-551 
4101-501 
4101-500 


MIL-C-81 (TRIMMERS) 


503-041 
538-054 
538-067 
539-025 
518-016 
518-017 


MIL-C-20 (TUBULAR - DISCS) 


No. TUSONIX P 


301-651 
331-051 
302-651 
332-051 
308-651 


338-051 


831-020 
801-020 
811-020 
821-020 


831-080 


801-080 


811-080 


821-080 


331-052 

332-052 

831-040 (500V) 

831-050 (500V & Epoxy) 
838-040 (1000V) 
838-050 (1000V & Epoxy) 
801-040 

801-050 (Jet Seal) 
811-040 (500V) 

811-050 (500V & Epoxy) 
818-041 (1500V) 
818-051 (1500V & Epoxy) 
841-040 (500V) 

841-050 (500V & Epoxy) 
848-040 (1000V) 
848-050 (1000V & Epoxy) 
828-540 

828-541 (Epoxy) 
3848-540 

3848-541 (Epoxy) 
3878-540 

3878-541 (Epoxy) 
3878-570 

3878-541 (Epoxy) 
327-042 (500V) 

327-062 (1000V) 
2432-012 

2404-613 

2404-614 

2482-030 

2482-029 

326-010 


MIL-C-39014 (FEED/THRU - STAND/OFF) 


MIL Part No. TUSONIX Part No. 


%) 2499-032 
) 2499-035 
%) 2425-049 
) 2425-074 


39014/16 CKR 75 Failure Rate Level M (1 

39014/17 CKR 82 Failure Rate Level M (1% 
(1 
(1 


39014/18 CKR 76 Failure Rate Level M 


39014/19 CKR 83 Failure Rate Level M (1% 
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